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Abstract:
We report on the discovery of a unique resonance in moving media, impossible in a stationary system. It leads to giant non-contact fluctuational drag force between moving bodies (giant quantum friction).
OCIS codes: (160.3918) Metamaterials, (160.4236) Nanomaterials Spontaneous emission in a frame at rest or a moving frame with constant velocity has identical properties as required by special relativity. Since vacuum fluctuations cause spontaneous emission, it can be deduced that the spectrum of vacuum fluctuations is Lorentz invariant. Breaking the Lorentz invariance of vacuum fluctuations through accelerated frames or relative motion of moving bodies can lead to exotic effects such as dynamic casimir force [1] and quantum friction [2] . In these effects, real photons are spontaneously generated in vacuum solely due to the motion of macroscopic media. Historically, such effects have been considered too weak to be isolated in experiment. Here, contrary to conventional intuition, we show that unique undiscovered nanophotonic resonances in moving media lead to a giant enhancement of quantum friction. We first show that the conventional Fabry-Perot condition has fundamental differences in the case of moving media and this has a deep consequence on phenomena related to the Lorentz invariance of vacuum fluctuations. We show that evanescent waves bouncing between moving plates can lead to a singular resonance with perfect amplitude and phase balance. Finally, we show that photons which have to be necessarily spontaneously exchanged between moving media, even in the Tĺ0 limit, can lead to a giant drag force (giant quantum friction) due to the singular resonance. The presence of such resonances opens up a field of research for nanophotonics, where the real photons appearing out of vacuum due to broken lorentz invariance can be engineered using nanostructured media. We analyze the spontaneous exchange of photons between a simple case of moving media: two plates moving parallel to each other (fixed gap d). Consider an plane wave in vacuum
incident on a moving interface. We discuss the lateral wavevector ( , ) 
